Application ofX-ray Microanalysis
In Cellular Pathology and Immumology X-ray microanalysis affords a means of detecting very small amounts of certain elements in cells and tissues. The electron probe microanalyser is similar in its essentials to a conventional transmission electron microscope and, indeed, can be used to take photographs. However, the electron beam can be focused with the aid of a 'mini-lens' to form a probe approximately 100 nm in diameter. When the electron beam hits the specimen, X-rays are emitted which are collected and counted in a spectrometer. Different elements emit X-rays of different wavelengths. The great value of the instrument lies in the very narrow probe which can be used to analyse elements not only in a cell, but in intracellular components.
The electron probe microanalyser has been used by Beaman et al. (1969) to investigate the titanium and zinc content of blood cells and some biological applications of the technique have been reviewed by Robertson (1968) .
A preliminary investigation of cellular pathology has been made by Professor Lynne Reid and her colleagues at the Institute of Diseases of the Chest. It is known that there is increased secretion of acid glycoprotein, particularly of the sulphated form, from bronchial glands in cases of bronchial irritation in experimental animals and respiratory disease in man. The electron probe microanalyser can detect the sulphur in routine electron microscope sections of bronchial glands. In view of the narrowness of the probe, it is possible to analyse individual secretory vacuoles (which average 1 ,um in diameter) within goblet cells of the epithelium and mucous and serous cells of the submucosal glands.
X-ray microanalysis has also been applied to immunology. In a series of experiments using the scanning electron microscope, it was found that, if macrophages from rats sensitized to tuberculin were incubated, first with PPD, and then with either normal lymph node cells or lymph node cells from rats sensitized to tuberculin, macrophages became surrounded by clusters of lympho-cytes and long intercellular processes developed between the lymphocytes and macrophages (Clarke et al. 1971) . The electron probe microanalyser afforded a means of obtaining information about the nature of these processes, particularly on whether there was any transfer of antigenic material from the macrophages to the lymphocytes.
PPD was 'tagged' with iodine, using a chloramine T process. The experiments were then repeated, using the 'tagged' PPD. The eventual cell suspension was fixed and initially examined in the electron probe analyser using the instrument as a conventional electron microscope. Once cells and intercellular processes had been visualized, counts for iodine were performed over selected areas of cells and processes. using the electron probe. It was found that iodine was present in all cells, including lymphocytes, although only macrophages had been incubated with iodine-labelled PPD. Moreover, lower but still significant counts for iodine were found along most intercellular processes, the counts being usually lowest at the centre of the process. X-ray microanalysis therefore allowed the demonstration of the transfer of antigenic material 'tagged' with iodine from one cell to another via intercellular processes (Clarke et al. 1970) .
These examples give some idea of the potentialities of X-ray microanalysis. It is highly probable that the electron probe microanalyser will become a much more widely used research tool in the future.
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Gas Chromatography-Mass Spectrometry in Biology and Medicine In the two decades since its introduction, gas chromatography has attained a pre-eminent position among analytical methods. It has proved particularly useful for biological samples, by virtue of its power to detect minorcomponents of
